This paper reports new observations of pulsar B0943+10 carried out at the Pushchino Radio Astronomy Observatory (PRAO) at the low radio frequencies of 42, 62 and 112 MHz. B0943+10 is well known for its exquisitely regular burst-mode (B-mode) drifting subpulses as well as its weaker and chaotic quiescent mode. Earlier Arecibo investigations at 327 MHz have identified remarkable, continuous changes in its B-mode subpulse drift rate and integratedprofile shape with durations of several hours. These PRAO observations reveal that the changes in profile shape during the B-mode lifetime are strongly frequency dependent -namely the measured changes in the component amplitude ratio are more dramatic at 327 and 112 MHz as compared with those at 62 and 42 MHz. The differences, however, are most marked during the first several tens of minutes after B-mode onset; after an hour or so the profile shape changes tend to be more similar at all four frequencies. We also have found that the linear polarization of the integrated profile increases continuously throughout the lifetime of the B mode, going from hardly 10 per cent just after onset to some 40-50 per cent after several hours. Pulsar B0943+10's B mode thus provides a unique new opportunity to investigate continuous systematic changes in the plasma flow within the polar flux tube. While refraction in the pulsar's magnetosphere may well play some role, we find that the various frequency-dependent effects, both between and within the two modes, can largely be understood geometrically. If the modes and B-mode decay reflect systematic variations in the carousel-'spark' radius and emission height then a specific set of profile and linear polarization changes would be expected.
I N T RO D U C T I O N
Pulsar B0943+10 is well known for its burst mode (B mode), characterized by accurately drifting subpulses, in contrast with its chaotic quiet mode (Q mode). Every analysis of the star's B-mode properties has resulted in the conclusion that the observed subpulse drift is produced by a circulating pattern of precisely 20 'beamlets'. Thus, the B-mode subbeam carousel circulation time can be computed asP 3 = 20 P 3 , where P 3 is the inverse of the true driftmodulation frequency. Derived from intensity-fluctuation spectra, this modulation is known to present in general as a first-order alias of its true value. The pulsar'sP 3 time was determined initially using a B-mode sequence from the Arecibo Observatory (AO) and found to be about 37 stellar rotation periods (hereafter P 1 ) in average E-mail: suleym@prao.ru (SAS); Joanna.Rankin@uvm.edu (JMR) (Deshpande & Rankin 1999 , 2001 , hereafter Paper I). Asgekar & Deshpande (2001, hereafter Paper II) then confirmed it, remarkably, at the very low frequency of 35 MHz using observations from the Gauribidanur Observatory. Within the framework of the polar cap model (Ruderman & Sutherland 1975) , the subpulse 'drift' phenomenon is thought to result from a system of hot 'sparks' that precess around a star's magnetic axis feeding copious and relativistic primary plasma into discrete columns in the 'open' magnetosphere above them.
The methods of Papers I and II were then applied to a unique set of simultaneous dual frequency observations at 103 and 40 MHz acquired at the Pushchino Radio Astronomy Observatory (PRAO) and the results reported in Paper III of the series (Rankin, Suleymanova & Deshpande 2003, hereafter Paper III) . The intriguing correlation between the shapes of the B-mode average profiles and their corresponding circulation timesP 3 was identified.P 3 values computed from fluctuation spectra of particular pulse sequences (PSs) C 2009 The Authors. Journal compilation C 2009 RAS were found to exhibit correlated variations, further supporting the geometrical character of the drifting phenomenon in B0943+10. Subbeam carousel maps of B-mode PSs constructed using the 'cartographic' transformation at 430 and 111.5 MHz (Paper I), 35 MHz (Paper II) and at 103/40 MHz all resemble each other closely in consisting of a vigesimal beam system. However, the corresponding beamlet patterns of the 103-and 40-MHz simultaneous observations were surprisingly only weakly correlated.
The short duration of the PRAO PSs from the observatory's transit Bol'shaya Steerable Array (BSA) and DKR-1000 instruments had left many questions unanswered about the overall modal dynamics in B0943+10. However, new AO 327-MHz observations (in 2003) with durations of 2+ h have opened a new stage in the investigation of the star's modal process (Rankin & Suleymanova 2006, hereafter Paper IV) . These have revealed remarkably continuous changes in the integrated-profile shape and subpulse drift rate with a characteristic time of about 1 h. B-mode circulation times are found to be some 36 P 1 just after onset and to exhibit an exponential relaxation to an asymptotic value of some 38 P 1 over the next several hours! It is now clear that the pulsar's usual B-mode profile -a conal double form with a bright leading and weak trailing component -represents an asymptotic state long after B-mode onset. The relative amplitude of the second component is observed to change dramatically at 327 MHz from some 1.7 near onset to an asymptotic value of about 0.2. We find that the subbeam carousel circulation time (P 3 ) and the amplitude ratio A(2/1) of the two components are closely related, such that one can be estimated reliably from the other. This striking regularity of B-mode behaviour, apparently recurring similarly after every modal onset, has no known parallel in other pulsars.
Here, in Paper V of the series, we present results obtained through a series of new PRAO (including pairwise simultaneous) observations at 112, 62 and 42 MHz that we compare with existing (nonsimultaneous) Arecibo 327-MHz PSs. Profile polarization measurements at 327 and 62 MHz are also presented. We investigate the correlations between the fractional linear polarization and the carousel circulation time. The observations are described in Section 2, and Section 3 presents the results of the new simultaneous PRAO observations. Section 4 describes frequency-dependent pulse-shape variations. In Section 5 we analyse the statistical distribution of circulation time values. Section 6 presents the evidence for continuously increasing fractional linear polarization over B-mode lifetime. A summary and conclusions are given in Section 7.
O B S E RVAT I O N S
The observations at low radio frequencies were conducted at the PRAO using the BSA at 112 MHz and the east-west arm of the DKR-1000 cross telescope at 42 and 62 MHz. Simultaneous observations were carried out at 112 and 42 MHz in 2005 -2006 and at 112 and 62 MHz in 2007 -2008 . Signals from the linearly polarized arrays were fed to radiometers with 32 × 5 kHz contiguous channels at 42 MHz, 64 × 20 kHz channels at 62 MHz and 96 × 20 kHz channels at 112 MHz. In each case, the dedispersed pulses were referred to the first (highest frequency) channel -that is, 42.31, 62.67 and 111.87 MHz (i.e. hereafter 42, 62 and 112 MHz for convenience) . In that the total passband exceeded (or was a multiple of) the Faraday modulation period at each frequency, the total intensity of the dedispersed pulses provides a reasonable estimate of Stokes parameter I. For a rotation measure RM of 15.4 rad m −2 the Faraday periods are 84, 275 and 1540 kHz at 42, 62 and 112 MHz, respectively.
Linear polarization information was available for each sample of the averaged profiles, following from the Faraday polarimetry technique developed at PRAO (Suleymanova, Volodin & Shitov 1988) . The fractional linear polarization was estimated from the Faradayrotation-induced intensity modulation across the passband. Both telescopes are transit instruments and have different beamwidths. The available observation time for B0943+10 is nearly 15 min using the DKR-1000 and only 4 min on the BSA at a half-power level of a beam, providing PSs of 860 pulses at 42 and 62 MHz and 190 pulses at 112 MHz (see Fig. 6 ). In pairwise simultaneous observations, 190 pulses were common in the records at 112 and 42/62 MHz. The total broadening of the pulsewidth at the half-power level in the bandwidth of single channels caused by both interstellar scattering and the receiver time constant is 7 ms (42 MHz), 5 ms (62 MHz) and 3.2 ms (112 MHz). The sampling interval was 2.8762 ms at all three frequencies. The stellar rotation period is 1.0977 s. November, were conducted for a total of about 120 transits. Of these, some 59 and 33 simultaneous pulsesequence pairs, respectively, were chosen for their good signal-tonoise ratio in both bands. In order to investigate variations in the profile shape quantitatively, with respect to both time and frequency, the amplitude ratio A(2/1) of the trailing to leading components was calculated for each average profile. The A(2/1) dependence at the lower frequencies versus that at 112 MHz is then shown in Fig. 1 closer to B-mode cessation. At all earlier times -corresponding to larger values of A(2/1) at 112 MHz -the lower frequency A(2/1) values exhibit much less variation. Note that the A(2/1) values are plotted in a decreasing manner to indicate increasing time after B-mode onset.
Hereafter the temporal values were computed using circulation time values determined from their fluctuation spectra aŝ P 3 = 20/f 1 , where f 1 is the true (non-aliased) subpulse-modulation frequency. Observations at 327 MHz have shown thatP 3 relaxes from some 36 P 1 to an asymptotic value of perhaps 38 P 1 over the course of a modal burst ( fig. 8 , Paper IV). The time (in minutes) is then 2.685 × 10 −35 exp(2.250P 3 ). This equation is independent of frequency as far as all our simultaneous dual-band measurements indicate that observation pairs exhibit small modulation frequency differences at a level of the measurement standard deviations. Fig. 2 gives examples of typical averaged profiles, corresponding to successively increasing times after B-mode onset and recorded simultaneously at 42 and 112 MHz. Their values of A(2/1), together with both the corresponding 20 subbeam carousel circulation timeŝ P 3 and the dates of the observations are given in Table 1 . Here, one need not struggle to discern the evolution of the average profile form over the entire multihour interval between B-mode onset (top) and B-mode cessation (bottom) at the two frequencies, 42 (left) and 112 MHz (right). This full set of average profiles evidently The corresponding values are given in the Table 1 . Together, these show that the changes in the average profile shape throughout the B-mode lifetime are strongly frequency dependent. The profiles represent averages of 860 and 190 pulses at 42 and 112 MHz, respectively. shows that the changes in the shape are more dramatic at higher frequencies.
F R E Q U E N C Y-D E P E N D E N T A(2/1)-P 3 C O R R E L AT I O N
Further evidence for a frequency dependence of A(2/1) in relation to the circulation timeP 3 is given in the A(2/1) histograms of Fig. 3 . The distributions of A(2/1) values become progressively narrower at lower frequencies. In order to investigate the nature of these evident differences, we plot the component peak-amplitude ratio A(2/1) versus the subbeam circulation time for the four frequencies in Fig. 4 . Comparison of these A(2/1) profile shape indicators between B-mode onset and cessation reveals significant differences in the evolution at the different frequencies. Generally, the changes are less dramatic at 62 and 42 MHz as compared with those at 327 and 112 MHz. In the frequency range between 62 and 327 MHz the A(2/1) values seem to depend linearly onP 3 in the range between about 36.5 and 38 P 1 . At the lowest frequency of 42 MHz this dependence can be approximated by two linear functions implying different behaviours of A(2/1) above and below some critical P 3 = 37 P 1 .
Critical times in the B-mode evolution
It is worth noting that the A(2/1) values appear to depart strongly from a linear behaviour in the first minutes after B-mode onset. In Fig. 4 the first 5 min relate toP 3 values between 36.05 and 36.3 P 1 . Fig. 4 shows that the A(2/1) values corresponding to the first 256 pulses (some 4.7 min) for the three Q-to-B-mode transition days at 327 MHz are systematically 1.3 times larger than predicted by a linear function A(2/1) = −0.61P 3 + 23.45 in the range between about 36.5 and 38 P 1 . In strange opposition to this, the values of A(2/1) corresponding to the first pulses following B-mode onset at 62 MHz are 1.4 times smaller than would be expected by a linear fit A(2/1) = −0.34P 3 + 13.06 in the range between about 36.5 and 38 P 1 . We analysed two PSs at 62 MHz containing intervals of both the Q and B modes. On 2007 April 8 the Q-B-mode transition occurred at about pulse 650. The B-mode profile computed from the remaining 210 pulses (of the 860 total) was found to have an A(2/1) value of 0.6 and a circulation time of 36.05 P 1 . A second similar Q-B transition occurred on 2007 December 2 at pulse 100. This latter B-mode profile, comprising the last 760 pulses, has A(2/1) = 0. values of 0.63, 0.76 and 0.77. Hence, the component peak ratio for the first 4.7 min has the lowest value in the given record. One can therefore conclude that the first 5 min after B-mode onset is a critical time when the difference in the pulse shape at farseparated frequencies is largest. These differences in profile shape at the four frequencies (as indicated by the component peak ratio) then gradually lessen and are minimal after another critical time of about 40 min (P 3 = 37 P 1 ). The third critical time of about 5+ h is connected to the limiting (maximum) circulation time value. These histograms show that the probability to detect a given value of circulation time increases exponentially. It is minimal in the range of values of 36 to 36.75 P 1 becauseP 3 increases very rapidly during the initial 20 min following B-mode onset. The histograms exhibit a maximum circulation time of 37.50 to 37.75 P 1 ; thus the subbeam carousel rotation may be stable for many tens of minutes or even several hours before the B again gives way to the Q mode. The probability to encounter circulation time values larger than about 37.7 P 1 diminishes strongly, primarily as a result of B-mode cessations. The B-to-Q-mode transition recorded at PRAO on 2006 April 1 and shown in Fig. 6 supports this conclusion. The PSs preceding its B-mode cessation form profiles with component amplitude ratios A(2/1) of 0.27/0.26 (see Fig. 2 and Table 1 ) and exhibit aP 3 value of 37.8 P 1 . This value indicates that the B-to-Q transition has occurred 3 h 50 min after B-mode onset. On the other hand, the rightmost bar of Fig. 5 includes more than a dozen circulation times that exceed this value ofP 3 . We have examined the corresponding PSs thoroughly in an effort to identify other B-mode cessation events, but no others have been found, even at circulation times as large as 37.93 P 1 . Probably aP 3 value of 38.0 P 1 does represent a 'critical' period in most cases corresponding to the longest duration of B-mode lifetime of about 6 h. Our experience now shows that B-mode cessation can occur over wide range of circulation times. For example, B-mode cessation was identified for the first time in the 18-m Arecibo 430-MHz PS of 1992 October 19 at aP 3 of 37.35 ± 0.02 P 1 (Suleymanova et al. 1998 , hereafter SIRR; Paper I), corresponding to B-mode lifetime of 1 h 20 min. Consequently, we must conclude that the duration of each individual B-mode episode can vary over a wide range from a few 10s of minutes to a few hours.
O N T H E M A X I M U M ( F I N A L ) C I R C U L AT I O N T I M E VA L U E
The 2006 April 1 event is the second bright example of the final stage of B-mode evolution. It was detected in the course of PRAO dual-frequency observations using the BSA and DKR-1000 arrays at 112 and 42 MHz. Fig. 6 shows that the pulsar's abrupt weakening in intensity, because of B-mode cessation (marked by the vertical line), occurs exactly at the culmination of its transit. The individual pulses were smoothed using a running average with window widths of 11 and 25 pulses at 112 and 42 MHz, respectively. The one-sided scan from the BSA looks quite spectacular. While the vertical line indicates the B-mode transition time at 112 MHz (pulse # 432), at 42 MHz the transition occurs at pulse # 460 due to dispersion delay at the lower frequency.
C O N T I N U O U S LY I N C R E A S I N G B -M O D E F R AC T I O N A L L I N E A R P O L A R I Z AT I O N
Every analysis of B0943+10's average profile polarization (SIRR; Papers III, IV) has shown that B-mode average profiles are more highly polarized than their Q-mode counterparts and that this circumstance results from differing proportions of power in the two Table 1 ) and carousel circulation times of 37.8 P 1 . The PS intensities were smoothed using respective running averages of length 11 and 25 P 1 at 112 and 42 MHz so as to present the effects more clearly. The vertical line marks pulse #432, the B-to-Q-mode transition point at 112 MHz -though the transition falls at pulse #460 at the lower frequency due to dispersion delay. The dashed curves show the beam shapes of the arrays at their operating frequencies.
orthogonal polarization modes (hereafter OPMs, and also primary/secondary; hereafter PPM and SPM); see e.g. Paper IV: figs 1 and 2. Additionally, we find a fairly wide range of fractional linear polarization in the B-mode profiles themselves, which can be anywhere in the range 20-70 per cent at 40 and 103 MHz (Paper III). The reasons for these variations were not at all clear at the time of these earlier studies. Ongoing regular observations at PRAO have been indicating that average profiles with component amplitude ratios less 0.3 are usually both stronger and more highly linearly polarized. During the most recent 2007-2008 series of PRAO observations, we have accumulated statistics on these quantities at 62 MHz in order to formally assess this apparent tendency. The fractional linear polarization (given as a percentage 'Plin') was measured at the peak longitude of the stronger (leading) component I in order to provide maximum precision. The values of 'Plin' at 62 MHz were averaged in a corresponding range ofP 3 and plotted in Fig. 7 . This plot exhibits very clearly that 'Plin' increases markedly over the lifetime of the B mode from some 5 to nearly 50 per cent.
We thought it also interesting to investigate the linear polarization dependence at higher frequency reusing our 2003 Arecibo 327-MHz observations. Out of the 6 d of observations discussed in Paper IV, polarimetry was available only for MJDs 52832, 52840 and 52916-7. The first and third days contain Q-to-B-mode transitions, whereas the remaining two are 'pure B' days. Each day's several thousand pulses were divided into segments of 512 successive pulses. For most segments (a few were eliminated because of interference), the total power and total linear power profiles were available, so that the fractional linear polarization could be calculated. Here, in Fig. 7 we plot 'Plin' at the peak amplitude of the leading component as a function ofP 3 (crosses). Both the 327-and 62-MHz 'Plin' values are fitted by linear functions. This figure shows that the 'Plin' versusP 3 dependence is very similar at both frequencies but the 'Plin' at 62 MHz is systematically larger in accordance with 'Plin' versus frequency dependence. Our analysis confirms that 'Plin' is furthermore correlated with the corresponding A(2/1) values. Observations at 327 MHz allow measuring the time following the B-mode onset directly for days which contain Q-to-B-mode transitions. For 'pure B' days the beginning of the record can be estimated from the circulation time of the first 512 pulses. A nearly linear increase of the 327-MHz component I fractional linear polarization as a function of time is indicated by the values in Fig. 8 . Remarkably, the polarization changes from some 4 per cent at B-mode onseta value which would also be typical for the Q mode (SIRR) -to 40 per cent in a 3 h. The data for longer times possibly indicate a saturation effect (see below).
As was found earlier, the average B-mode profile polarization varies markedly within the range 20-70 per cent at 40 and 103 MHz (Paper III). Now we show that day-to-day variations in the B-mode aggregate linear polarization are not sporadic in nature but correspond to different stages of B-mode evolution. Our interpretation of the phenomenon is that the continually increasing 'Plin'(I) is produced by a process in which the received radiation from the pulsar is both more and more intensive and increasingly asymmetric in its contributions of PPM and SPM power -thus resulting in an increasing aggregate profile 'Plin'. 
S U M M A RY A N D C O N C L U S I O N S
This paper reports the results of a further project in the on-going joint Arecibo-PRAO investigations of pulsar B0943+10. Earlier such work was reported in Papers III and IV. B0943+10's membership in the small group of 'mode switching' pulsars was shown long ago (Suleymanova & Izvekova 1984) , but the opportunity to study its modal characteristics using its subbeam carousel circulation timings (Deshpande & Rankin 1999 ; Papers I, II) has greatly increased its interest and importance. Pulsar B0943+10 shows most of the properties identified by Bartel et al. (1982) as characteristic of the 'mode switching' phenomenon: differences in intensity, profile shape (relative component intensity) and subpulse drift behaviour occuring simultaneously at different frequencies. Thus mode changes seemed to represent multiple quasi-stable 'states' of emission. In opposition to this, pulsar B0943+10 exhibits remarkable, continuous changes in its characteristics with durations of about several hours! Our observations over a wide frequency range from 42 to 327 MHz show that these changes have a broad-band character. The changes in the averaged pulse shape are strongly frequency dependent and exhibit several distinct stages. This phenomenon has no parallel sample in other isolated normal pulsars. Thus if modes provide a context for studying distinct 'states' of plasma outflow within the polar flux tube, then pulsar B0943+10's bright mode extends a unique opportunity to investigate the non-stationary plasma outflow with its slowly varying density gradients with the polar flux tube both laterally and longitudinally.
The frequency dependence of the phenomenon first suggests that propagation effects in the magnetospheric plasma may play a marked role. Petrova (2002) has shown that refraction can cause a significant redistribution of the intensity in the emission beam. As the refraction is determined mainly by the plasma-density gradient across the polar flux tube, the continuous B-mode profile shape changes may imply a correspondingly slow redistribution of the plasma outflow. Refraction is expected to be more intense at higher frequencies, >1 GHz, where rays are emitted nearly parallel to the local magnetic field (Lyubarski & Petrova 1998) . Thus, to explain B0943+10's observed profile changes at low frequencies (327-40 MHz) by refraction, some exotic magnetic field geometry is needed such as the 'twisted up' one suggested initially in Paper III.
B0943+10's unusual geometry may also play a very strong, perhaps even dominant role. Recall from Paper I that its observed emission is delimited by the circumstance that much or most of it is directed inside the circle of our sightline traverse and is thus unseen, especially at higher frequencies. Thus small changes in the emission radius, height or modal beamforms can produce very strong variations in the amount and character of the observed radiation. B0943+10's critical geometry thus surely accounts for its exceptionally steep radio-frequency spectrum -some ν for 114 pulsars (Malofeev 1996) -making it increasingly hard to detect above 400 MHz. Moreover, the spacing between its components in the B-mode profile changes unusually steeply between 25 and 100 MHz with a power-law index of about −0.6 (SIRR). Thus drawing on the geometric models of Paper I, 300 MHz is the highest frequency at which our sightline crosses over the radial maximum-power point of the emission cone. Thus the radiation at frequencies higher than 300 MHz represents the outer 'skirts' of the pulsar's conal beam, and the angular dimensions of these profiles can no longer be simply related to those at lower frequencies (Rankin 1993) . Both average and PS effects appear to confirm this circumstance: the pulsar's profiles at 430 (Paper I) and 1400 MHz (Weisberg et al. 1999 ) have aberrant widths, and the carousel 'beamlets' at 430 MHz are truncated on their interiors, literally cut off by the sightline traverse (Paper I) -whereas, at 111 MHz, where the emission cone and carousel angular radius is only slightly larger, 'beamlets' of a more circular form are seen.
Returning to the above results, a number of further effects may also follow from the critical sightline geometry within the 327-111 MHz band. Overall, it seems probable that the B-and Q-mode beamforms differ slightly in emission radii, height or OPM constitution with the former tending to be exterior (or at higher altitude) to the latter. This could account for their overall profile forms, the Q being 'single' and the B perceptibly 'double'. The characteristic intensity levels of the modes are also compatible with this idea: more of the brighter B-mode's radiation is directed outside the sightline circle as compared with the Q mode. Indeed, the difference in linear polarization is also comprehensible, given that the 'skirts' of the conal beam are characteristically depolarized by nearly equal contributions of the orthogonal polarization modes (Rankin & Ramachandran (2003) ; whereas the peak region is usually more unimodal and highly polarized. Thus the exterior sightline cut across the 'skirts' of the low-altitude Q-mode emission is depolarized, while the more interior traverse cut through the B-mode beam retains its linear polarization. Moreover, if the B-mode decay reflects an increasing carousel-'spark' radius (and/or emission height), then the correspondingly more interior sightline cuts would be ever more highly polarized.
In this overall context, it is perhaps not so surprising that the observed changes over the duration of the B mode, discussed at length above, are less dramatic at lower frequencies than in the 111-327 MHz band, as here the sightline traverses across the carousel cone are even more internal.
Finally, we are left to understand the changes that occur over the duration of the B mode itself. It is tempting to hypothesize that this too involves small, progressive increases in the emission height or radius on the polar cap, such that the observed variations in average profile form, carousel speed, intensity and polarization would result. Here, the 'spark' carousel mechanism of Ruderman & Sutherland (1975) may give insight, as the carousel periodP 3 scales as its radius squared (their equation 32), but must saturate on the polar-cap edge where the accelerating potential V must also drop sharply.
1 Thus on both physical and observational grounds, increases in the emission height or 'spark' radius seem indicated, though we do not understand what produces them. One can even ask whether B0943+10's sightline trajectory along the very outer beam edge at 327 and 111 MHz might entail unusual effects, such as sensitively probing the actual non-circular edge of the polar cap (e.g. Arendt & Eilek 1998) -and thus accounting for the perplexing, temporally varying asymmetries in the observed emission about the fiducial longitude of the magnetic axis.
None of this, however, accounts for why the B and Q modes occur at all. Or why the B mode exhibits such an extended, orderly and complex onset, or then suddenly and unpredictably 'breaks' so as to return the Q mode. SIRR showed that a B-to-Q modal transition seemed to have both gradual and prompt characteristics, but no comparable gradual effects have yet been identified in the now several well-studied Q-to-B transitions. Some precipitating physical change would therefore seem needed to prompt the transitions between modes and perhaps the gradual changes within them. But what might this be, at B-mode onset, that causes the 'beamlets' to assume their stable and orderly 20-fold pattern -thus producing its characteristic modulation frequency -while the carousel circulation rate remains virtually unchanged across the transition? Similarly, it is difficult to understand how these suddenly orderly subpulses -but still circulating in the same orbit -could produce the dramatically altered profile form that appears at B-mode onset. Furthermore, while it may be possible to understand how the profile can change with time and with the slowing carousel rate during the course of the B mode, these questions now remain very much unanswered.
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